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(21) 4836184/03 

(22) 07.06.90 
(46)23.04.93. 6fo/i. Nr 15 

(72) A.C.MepeaauxMft. A.B.Oommh, A.B.AxMa- 
AeeB m O.C.MyxaMeTrapMnoB 

(56) naieHT CQJA Nfe 3191677, ten. 166-14. 
ony6/iMK. 1965. 

ABTOpCKOe CBMABTe/lbCTBO CCCP 

N* 1254137, xa. E 21 B 29/10. 1982. 

(54) CnOCOB PEMOHTA OBCAflHblX KO- 

ilOHH 

(57) Mcno/ib30BSHne: peMOMT yMacTxoB c ona- 
raMM pa3pyuieHMfl m Ae<t>exraMw b cTeHKax 06- 
cbahwx kohohh. CytUHOCTb M3o6peTeHHn: 
noA6npatoT uM/iMMApnMecxMft naTpy6ox pac- 
seTHoro nepMMCTpa. nnnHa xoToporo 6o/ibiue 



BHyTpeHHcro A«aM6Tpa 2 peMOHTiipyeMoro 
yMacTxa o6caAHOM xonoHMu. a aavim3 naipy6- 
xa 6o/ibuie a/imhm MMTepBa/ia nospexAeHMH. 
npoM3BOA«T nonepeMHyto AB^opMaunjo naT- 
py6xa no Bcefi A^MHe ao noTepti ycTownMBO- 
cm, 4>nxcaunK) ero b 3tom nonoxeHnw. cnycK 
b cxBa*wHy m ycTaHOBxy a aoxe noapexAe- 
hma nyTeM <J>nxcaTopoB. ripw 3tom MaTepwan 
naTpy6Ka Bw6npaK>T no MOAynx) ynpyrodn - 
E. xoTopwfl onpeAe/iniOT M3 cooTHOiueHWR: 

1 4 P 

E„ — ^ r t rA e P - xoHraxTHoe AaB/iemie 
(h/R) 1 * 

naTpy6xa Ha ctchkh o6caAHOfl ko/iohhu: h - 
To/imwHa CTeHXW naTpyOica; R - paAwyc 8HyT- 
peHHeft cteMxn o6c3ahoA xo/iohhw. 4 m/i. 
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M3o6peTeMwe othocmtch k TexnoflorwM 6biTb Mcno*b30B3H3 BucoxoKaMecTBeHHaa 3a- 

peMOHTHux pa6oT b He<J>TeAo6uBaiomefl npo- KaneHHa* cra/ib. CTexnon/iacTMK n Apynae mb- 

muuj/ichhoctm. a mmchho. k cnoco6aM /imkbm- TepManu, xapaKTepn3yiomMe tcm, mto 

ABUMm ysacTicoB c osaraMM paapyuieHMB m ManpfixeHMa. boshmkbioiumc b hmx noc/ie no- 

Ae<t>erraMM e ciemcax o6caAHux ko/iohh. 5 repn ycTOKMMBOCTM, He npesumawT npeflenoB 

Ue/ib M3o6peT6HMR - noBbiiueHwe 9<|><t>eic- " TexyMecTM abhhux MaTepMa/ioa. T.e. coot- 

thbhoctm peMOHTHbix pa6oT m oOecneseHMe BdCTByiOT ynpyrwM Ae<f>opMauwBM 3tmx M3Te- 

paeHOMepHoro npM*3TM« naTpy6xa no aceft pna/ioe. 

ero AnwHe k o6c3ahor ko/iohho npw ynpome- 3aTeM npoM3BOA«T nonepenHyio Ae<t>op- 

hmm npouecca ycTanoBKM naTpy6Ka aa cmbt 10 Mauwo naTpy6xa no Been AflUHe ao noTepw 

MCKSHOMeHMSt AOnOflMMTe/lbMOrO BOSAeHCTBMB yCTOMMHBOCTM M <|>MKC3UMK> erO B 3TOM COCTO- 

H a Hero. ahmm. Rn* 3T0ro naTpy60K 1 noAawT Ha bxoa 
Ha 4>wr. 1 M3o6paxeHO ycrpoAcTBO an* onpaBKM 2 npoTftrMBaiomero ycTpoflCTBa c 
npMBeAeHMfl naTpy6fca b cocTo*Hue noiepw npeABapMTe/ibHO.BK/iiOMeHHUM AanraTe/ieM 6. 
ycTOttMMBOCTM; Ha <t>wr. 2 ~ ceMGHMB A-A Ha 4>wr, 15 nepeAaioiuMM BpameHwe Ha po/imkm 4 c no- 
li hb 4>wr. 3 - ceMeHlie 6-B Ha <|>Mr. 1; Ha <>wr. . Motubio moxb HMHecKoro npMBOAa 5. Po/imkm 4 
4-naTpy6ox,3a<t>viKCMpoBaHHwWBCOCTO»HMM 3axB3TUBaK)T naTpyooKH npoTHfMeaiOT ero 

nOtepH yCTOAHHBOCTM. BHyTpb K0HMMeCK0fl0npaBKM2yCTp0flCTB3.no 

. YCTpoftCTBO fin* npMBeAeHM» naTpy6Ka 1 Mepe ABM*eHMH naTpy6Ka BAO/ib BHyTpeHHevi 

b cocTo»HMe noTepM ycrroMHMBOCTM - npoTRrw- 20 noBepxHOCTM nocTeneHHo yBejiwMMBaeTca pa* 

Baiomee ycTpoflcTBO - npeACTaB/weT co6om AMa/ibHa» Harpyaxa, AefiCTByiomaa Ha Hero co 

KOHMM^cxyio onpaBxy 2 c <J>opMoo6pa3yiomMM CToponw onpaBKM M3;-3a yMeHbweHvm ee AMa- 

CTepxHeM 3 m po/imkbmm 4. aaKpenneHHUMM Merpa- Vl3BecTH0.4TOTOHKMeynpyrvieo6o/iOM- 

no A^MHe onpaBKM. Po/jmkm 4 cb&33hw c Mexa- km noA AefiiCTBMeM paAMa/ibHOM narpy3KM 

HHMeCKMM npMBOAOM 5. BpSUieHMe H3 KOTOpblM 25 Tep«K)T yCTOMMMBOCTb, nepeXOAR K HOBOMy co- 

nepeAaeTcs ABMraTe/reM B.TIpc/ie npMaeAe- ctobhmio paBH0BecM« c BunyK/iocTbK), 

HM«naTpy5KaBCOCTOJiHMenoTepMycTOMMMBO- o6pameHHOfl k ueHTpa/ibHOM ocm 14 mamma pa. 

ctm npM noMouui A3HHoro yirrpoHCTBa oh fl/in o6ecneMeHM« nepexoAa naTpy6xa b co- 

<t>MKCMpy6TC5l B 3TOM COCTOflHMM nOCpBACTBOM CTOPHUe nOTepM yCTOMMWBOCTM c/iyxMT 4>op- 
4>MKC3TOPOB 7, C06A"HeHHblX M8X<Ay C060M 30 M0O6p33y KDIUMM CTepweHb 3. KOTOPUM 

ctc pxh b mm 8. npuBOA 5 npeACT3B/ifleT M3 ce- KOHueHTpMpyer paAMavibHyio H3rpy3Ky Ha naT- 

6« ayoNaTyio nepeAasy c oahom aeAymeM 9 m py6ox. TepHiomMM ycTOMHMBOCTb. Aa/ibHefl- 

AByMB seAOMUMM LueCTepHBMM 10. 11. Beny man npoTBxexa n aTpy6xa csnaaHa c 

man ujecTepHB 9 ycTaHOB/ieHa hb bwxoahom npoAO/ixaiotuMMCB yaenMMeHMeM paAuanbHon 
Bany 12 ABMraTe/w 6; na sa/ry 13 BepxHeA 35 HdrpyaKM m npMBOAMT k yBe/iMneHMio Bunymio* 

BeAOMoft ujecTepHnycTaHOB/iCH KpafiHUM Bep- ctm o6o/iomkm naTpy6Ka, noTepflBiueM ycTOft- 

xhmm po/iMK 4. a Ha sany 14 HMJKHen BeAOMOM MMsocTb. e pe3y/ibTaie sero pa3Mepw 

tuecTepHM xpaMHMM HM^cHMfl poumk 4. Po/imkm naTpy6Ka 6yAyT C00TBeTCTB0B3Tb TpancnopT- 

4 (M BepXHMe, M HM)KHMe) CBB38HHbie npMBOA" ^ HUM D33MepaM Ten. CnyCKaeMWX B CKBd)KMHy, 

hum peMHeM 15. Po/imkm 4. He CBB3dHHbie c 40 B MOMeHT AOCTMxceHMn naTpy6KOM TpaHcnop* 

B3/I3MM 13 m 14. Buno/iMBHU ynpyro3^iacTMM- ' thux pa3Mepos OH npOTBTMBaeTCfl K KOHUy 

humm M/iM noAnpyxMHeHu b peaynbTdTe Mero onpaBKM 2 m Ha suxoAe M3 Hee CT«rMBaeTcn 

ohm OTcnexcMBaiOT Ae4>opMauMio naTpyCxa. HecKonbKMMM (^MxcaTopaMM 7 (cm. <j>mt. 4), ko* 

EoxoBue po/imkm 4 aaxpen/ienu b kohmmcckom Topue xecTKo cocamhr k>t MQXAy co6oft CTep- 
onpaBxe 2 c bosmokhoctmo apatueHMn. Ohm 45 jkhamm 8. TaKMM o6paaoM ocyiuecTB/iniOT 

He noAnpyacMHeHU m ycTdHOBAeHU coocho k onepauMio <t>MKCMpoB3HMB naipyGxa 1 bcocto- 

4>opMoo6pa3yiotueMy CTepxHto 3. bhmm noTepn ycTOMMMBOCTM. 

noaie 3Toro npoM3BOA«T ycTaHoaxy naT- 

Cnocod peMOHTa 33icniOM3eTCB b cnewxy py6Ka b 3one noapex<AeHMB oocbahom koaoh- 
meM. 50 hu. 

BH3Ma/ie ocymecTB/iniOT noA6op naTpyo- flfl»'9TorocnoMombK>AepxaTenji(H3Mep- 

Ka pacMeTHoro nepMMeTpa m ynpyrocTM. HaT- Texce He noxaaaH) naTpy6oK t 334>MKCMpoBaH- 

Py60K 1 BUnO/lHBK)T 8 BMAe TOHKOCTeHHOrO HUM B COCTOBHMM nOTepM yCTOMMMBOCTM. 

KpyroBoro uw/iMHApa M3 M3TepM3iia o6naAaio- cnycxawr b CKB3>KMHy m ycT3H3B/iMBa»OT hs 
mero cbomctbom ynpyrocTM, npMMeM nepM- 55 ypoBHe ynacTKa noapexcAeHMB o6caAHOM ko- 

MeTp ' UM/iMHApa 6onbiue b nyT peH hbto /iohhu. CmrMBaiomMe naTpy6ox 1 <|>MKcaTOpu 

nepMMeTpa peMOHTMpyeMOM o6caAHOM ko/ioh- 7 chmmsiot, nepeMeiqsfi BBepx coeAMHBtoLune 

HU, a AAMH3 - 60/lbUJe MMTepB3/13 nOBpeMCAe- MX CTepWHM 8. STO npMBOAMT K CHflTMK) p3AM- 

H MB o6C3AHOM K0/1OHHU. B K3He CTB e 3HbH0M H3rpy3KM, AeMCTByiOU^eA H3 n3Tpy60K. 

M3TepM3/i3 M3roTOBneHMR naTpy6xa MO> xeT noA AeMCTBMeM ycM/iMM a o6onOMKe. noTepwB- 
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weft ycTOMHHBOCTb. naTpy60K 1 B03apaiuaeTC« 
b McxoAHoe paBHoeecHoe cocTO«nne. 

B CM/iy Toro, mto mcxoahuR bmcujhmm am- 
aMeip naTpy6Ka necKO/ibKO 6o/ibiue BnyTpeH- 
Hero AwaMeTpa o6caAHOft ko/iohhw. flaTpyGoK 5 
n/iOTno m pasMOMepMO npnxwMaeTC« k o6caA- 
hoA KonoHHe. nepexpwe ytacTOic noBpexAe- 

HHP. 

Ewam npoeeAeHU /ia6opaTopnwe wcnwTa- 
Hun cnoco6a peMOHTa o6caAHbix ko/iohh Ha 10 
MOAenn o6caAMOft koaohhu c ue/ibio npo- 
BepKM ero pa6oTOcnoco6HOCTvi. MoAB/ib 06- 
caAHOft ko/iohhw npeACTaB/i*eT co6o& 
ToncTOCTeMHyio Tpy6y c BHyTpeHHiiM A^aMer- 
poM 80 mm, napaMeipoM 251,2 mm m aamho* 15 

500 MM. 

PaTpy6oK Bbino/iHeH W3 CTeic/ionnacTMKa b 
shag TOHKOCTBHHoro Kpyrosoro UM/lMHAPa, 
TO/imnHB ctchkm KOToporo 0,3 mm, a nepwMeTp 

251.6 mm. 20 

B KaMecToe npoTBrnBaioiuero ycTpoftcTea 
wcno/ib30Banacb KOHMsecKaa onpaBKa co 

BXOAHUM AM3MeTpOM 100 MM, BSIXOAHWM ~ 70 
MM, AHMH0& 600 MM C OAHWM <J>0pM006pa3yt0- 

mwM CTepxHeM BAonb BHyTpeHHeft noeepxno- 25 
ctm onpaoKH. npoTsoKKa ocymecTB/ianacb 
A3B/ieHweM Ha Topeu naTpy6K3. Ha awxoAe M3 
npoT«rnBak)mero ycTpofcCTaa naTpy6pK mmm 
AnaMeTp 70 mm, npvweM 4>opMOo6pa3yiomtifi 
CTepxceHb yxe He Kaca/ic* awBepHyTOft 060- 
/iomkm naTpy6Ka. m b tskom nonoxceHiiw najpy- 30 
6ok 6u/t nocAeAOBaTe/ibHO CTstHyr AByMfl 
<t>MiccaTopaMn, coeAMHeHHUMM MexAY co6oft 

AByMfl CTaJIbHUMM CTepXHSMW. 

3aTQM naTpySox 6w/r cnyiqen e MOAe/ib 
o6caAHoCi xo/ioHHbi ao yposH* 30HW noepex- 35 
Henna o6caAHOft ko/iohhw c noMombio Aepxa- 
Te/i«. nonepenHbie paaMepw KOToporo He 
npeBbtuja/w 70 mm. 33TeM cTflwaaiouuie <J>hk- 
caTopw CABura/in k BepxHeMy Topuy. naTpy6ita 
3a CM6T ycunwfl. nepeABBaeMoro Mepe3 CTepx- 40 

Hid. 

B MOMeHT ch«tmh nocneAHero 4>MKcaTopa 
CBo6oAHUft naTpy6ox no/iHocTbio bocct3ho- 
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Bun cbok) <t>opMy. npuxaBUJMCb k BHyipeHHC* 
CTeHxe o6caAHOft ko/iohhw m nepeKpwa 30Hy 
noBpe>KA^HM». 

AHB/iorwMHWM o6p330M 6wnu npoeeAeHw 
wcnbiTaHMB b yaioBMflx no/iHoro sanonHeHMR 
MOAein o6caAHOtt ko/iohhw boaoa. 

71a6opaTopHbie AaHHwe noATBepAnnw pa* 
6oTOCnoco6HOCTb Aannoro cnoco6a peMOHTa 
o6caAHWx ko/iohh. flaTpy6ox nonHOdbio, 6e3 

nOBpOKABHMft II CK/13AOK B0CCT3HOBM/1 CBOK) 

<t>opMy m n^oTHO o6neran BHyrpeHHiOK) creHKy 
oGcaAHOft ko/iohhw, M30/iwpy» 3ony nospex- 
AeHMfl. 

OopMy/ia M3o6peT.eHM> 
Cnoco6 peMOHTa oGcaAHbix ko/iohh, 
bk/ik)h8K)iumm noA6op naTpy6xa pac^eTHoro 
nepuMeipa, nonepeHHyio Ae<|K>pMauMio naT- 
py6xa no Bceft A/wHe, cnycicero b cxBaxwHy h 
ycTaHOBxy b 3one noBpexAeHMfl, o t n m n a 10- 
m n ft c fl TeM, wto, c ue/ibio noBUiueHwa 
3<t><J)eicTMBH0CTvi peMOHTHux pa6oT m o6ecne- 
MeHMfl pasHOMepnoro npwKaTun naTpy6xa no 
Bceft ero A^HHe k o6c3AHOft ico/ionne npvi oa* 
HOBpeMeHHOM ynpotueHMH npouecca ycTa- 
hobkm naTpy6xa 3a cmct MCK/iioHeHMfl 
AonoAHHTe/ibHoro B03AeftCTBM« na nero, Ma- 
Tepwan naTpy6xa Bbi6wpaiOT no moay/ik> ynpy- 
rocTM E, npuMeM nocneAHMft onpeAe^flioT ti3 

COOTHOUieHUP 

(h/R) m ' 

tab P - KOHTaicTHoe AaBAenwe naTpy6Ka Ha 

CT6HKM 06C3AH0ft KO/IOHHM.' 

h - TO/iiuMHa cTeHKM naTpy6xa: 

R - paAwyc BHyTpeHHeft noeepxHOCTM 06- 

caAHOft KOnOHHbl, 

a nonepeMHyio Ae^opMauwio naTpy6Ka no 
Bce$ A"^He ocymeCTB/iniOT ao noiepn ycTOft- 

HMBOCTVI, 33TCM erO <|)MKCMpyiOT B 3TOM COCTO* 

flHuw m noc/18 cnycxa b 3QHy noBpeKAeHnq 

<t>MKC3T0pbl CHMM3IOT. " 
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due. 3 Que.k 



CocTaBnTe/ib <D.MyxaMerrapnnoB 
PeAaKTop O CieHMHa TexpeA M.MopreMTan KoppeKTop C.naTpyweea 

3aica3 1426 TMpa* rioAnwcHoe 

BHUl/inn TocyAapcTBeHHoro KOMmeTa no n3o6peTeHMAM m otkputmam npw TKHT CCCP 

1 13035. MocKBa. X-35, Paywcicaa Ma6., 4/5 



ripoii3BOACTBetiMo-M3AaTeflbCKMrt kom6mh3t "riaTeHT". r. Y*ropoA. y/iXarapwHa, 101 
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Qua. 3 Quzb 



CocTdDHTenb O.MyxaueTrapHnoB 
PeAarrop O.CreHMHa TexpeA M.MoprewTan KoppeKTop C naTpyujeea 

3aia3 1426 Tnpa>« RoAnMCHoe 

B HUMPH PocyAapcTBGHHoro KOMMTeTa no M3o6peTeHMBM m otkputmsm npw TKHT CCCP 

1 13035. MocKsa, X-35, Paywcicafl Ha6., 4/6 



npon3eoACTBeMHO-M3AaTe/iwcKMft kom6mh3t "naTeHT*. r. YxropoA. yflXarapuMa. 101 
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than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E 3 which is 
determined from the relation: E = 
1 .4P/(h/R) 1 1/5 , where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
A B 
A B 
Fig. 1 

[vertically along right margin] 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A-A cross section 
in Fig. 1; Fig. 3 shows the B-B cross section in Fig. 1; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 10, 11. Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 15. 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 
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high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve 1 returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin-walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251 .2 mm, and length 

500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 251.6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E > 1.4P/(h/R) 11/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 
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